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JCE Software, founded in 1988, is a publication of the Journal of Chemical Education. It is
a source of peer-reviewed instructional computer software: there are numerous software collections for Windows and Macintosh, as well as video on CD-ROMs, videotapes, and videodiscs).
Our WWW site (www.jce.divched.org) has more information on all Journal publications, all of
which may be ordered at the JCE Online Store, where you may research purchases before you
buy. Go to http://store.jce.divched.org/.

JCE Software

ACS Member Services
1-800-333-9511(Individuals-USA & Canada)
1-888-338-0012 (Institutions-USA & Canada)
614-447-3776(outside the USA)
Fax: 614-447-3671
E-mail: service@acs.org (Individuals)
E-mail: liblink@acs.org (Institutions)

Journal of Chemical Education subscriptions are managed by the ACS Member Services.
Membership in the American Chemical Society or its Division of Chemical Education is not
required to subscribe.

Get Connected! Subscribe to the Journal

All Journal subscriptions automatically include both print and full online access through
the award-winning ACS Pubs Web Editions Platform at http://pubs.acs.org/jchemeduc.

Access to JCE Online

The Journal of Chemical Education is the oﬃcial journal of the Division of Chemical
Education of the American Chemical Society, co-published with the American Chemical
Society Publications Division. Launched in 1924, the Journal of Chemical Education is the
world’s premier chemical education journal. The journal publishes peer-reviewed articles and
related information as a resource to those in the ﬁeld of chemical education and to those
institutions that serve them. JCE typically addresses chemical content, activities, laboratory
experiments, instructional methods, and pedagogies. The Journal serves as a means of
communication among people across the world who are interested in the teaching and learning
of chemistry. This includes instructors of chemistry from middle school through graduate
school, professional staﬀ that support these teaching activities, as well as some scientists in
commerce, industry, and government.

Journal of Chemical Education
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Ken Emerson, Montana State University
Gery Essenmacher, University of Wisconsin–Madison
Barbara Sawrey, University of California, San Diego

Since the fourth edition of this Handbook was printed in 1983, it has been widely used
at many institutions. The team of editors who produced the fourth edition worked long and
hard to produce a document that addressed the basic problems of learning to be a competent
and successful teaching assistant.
Since that revision, many new issues have arisen to confound the inexperienced and unwary teacher. Ethnicity and gender are now even more important issues in the teaching profession, and eﬀectively teaching science to students with a diversity of backgrounds presents
new challenges and opportunities for instructors. Safety in the laboratory has become more
integrated into the chemistry curriculum from a pedagogical, regulatory, and societal basis.
The text of the fourth edition did not address any of these issues explicitly except safety,
but all of them are covered implicitly when the text is read carefully and thoughtfully. Students
and colleagues, men and women from whatever group, must be judged individually and on
their merits, not on the basis of any stereotype from whatever source. They must be given the
fullest possible opportunity to develop their individual talents, and to make their own choices
in so doing. The editors of this ﬁfth edition felt that the fourth edition was quite good in the
topics it covered. Accordingly we have made only minor revisions to the text, preserving the
great majority of its original form. We have updated the material and added some new sections
where appropriate and have reformatted completely, making it less dense and, we hope, more
readable.
A word should be said about safety. There now exists a large literature concerning safety
and hazard management in the laboratory setting. Its application varies from one lab to the
next, and this team of editors felt that we lacked the expertise to write a short, concise statement that improved on what is already here. To make this in any way a comprehensive safety
manual would more than double its size, limiting its usefulness in other settings.
The editors of this ﬁfth edition sincerely hope that this Handbook will continue to serve a
need in the chemical education community. Users who have comments about changes, revisions, or additions should forward them to the Journal.

Foreword, Fifth Edition, 1996
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and develop procedures in accord with local needs and situations.

We strongly urge all who use information from these pages to make choices

bachelors degree or advanced undergraduate standing as a chemistry major.

at teaching assistants who have significant experience in chemistry—usually a

best information and ideas currently available on these subjects. It is directed

supervisor, other faculty and staff, and your peers. This handbook is based on the

it is important that you actively seek to learn as much as possible from your

use will be specific to your institution and the course you are teaching. Therefore

other subjects described in the preceding pages. Also, much information you will

pedagogy, laboratory teaching, chemical safety, information technology, and

No handbook can possibly provide all of the information you will need about

Note
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Start with what the class knows,
not with what you think it should know.

Teach the class you have,
not the one you would like to teach.

It is quite likely that you will have problems in managing your time if you are a conscientious teacher. Any teaching assignment is an open-ended job that can easily take up more hours
than there are in a day. Good judgment as well as good will must decide how best to handle the
extra demands that you or your students may put upon you.
We sincerely hope that our suggestions will aid in guiding you as a new teacher to the level
of competence that will bring the deep satisfaction that can come from a job well done. The
road will be smoother if you always keep in mind the wise admonition attributed to Dr. Carl
S. Marvel, long-time professor of chemistry at the University of Illinois and at the University
of Arizona:

• Seek the advice and counsel of experienced teachers.

• Cooperate in the policies and basic plan for the particular course with which you
work.

Your basic purposes as a teaching assistant are to arouse a student’s interest in chemistry
and to help the student to understand the science. The ideas and suggestions presented in the
preceding pages will help you as an assistant to fulﬁll these purposes. They furnish advice on
certain matters with which you are likely to be unfamiliar. Two items are paramount:
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We know that a single handbook for chemistry teaching assistants, no matter how comprehensive, cannot address all situations that exist in every institution. There is an incredible
variation of students, circumstances, environments, and status, but we hope that this handbook can serve as an informative and provocative foundation. In a number of places in the text
we raise questions that can have only local answers. You are encouraged to read carefully and
supplement the handbook with speciﬁc information relevant to your school.
This edition represents a signiﬁcant updating to a long-successful publication. New to this
sixth edition is a section pertaining to all the new forms of communication we use—email, as
one example. This new section, titled “Teaching and the Electronic Frontier”, includes many
questions that a TA and supervisor need to discuss at the start of a course. We have also provided many useful online references in the bibliography.
Lastly, and importantly, this will be the ﬁrst edition of the handbook to be made available
online to users. We hope that you ﬁnd this alternative helpful and eﬀective, and look forward
to having a “living” document in this way that can adapt to the needs of our classrooms and
laboratories quickly.

For your own personal development, the following point cannot be overemphasized:
teaching is a vital profession and a fascinating experience. Though you may be well-trained
with respect to knowledge of chemistry, only after much practice combined with critical evaluation can you approach the desirable poise and demeanor that characterize good teachers.
Many experienced teachers state that each time they present a topic they learn more about it.
An old adage often quoted is: If you really want to learn a subject, teach it.

…teaching is a vital profession and a fascinating experience.

Foreword, 6th Edition

Concluding Remarks
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Ellen Sarkisian, Teaching American Students: A Guide for International Faculty and Teaching Assistants in Colleges and Universities, 3rd ed., Derek Bok Center, 2006. ISBN: 06702141X.

An ITA handbook from The Ohio State University: http://ftad.osu.edu/Publications/InternationalHandbook/PDFChapterlinks.html (accessed Jun 2007).

A handbook for ITAs, available from the University of California, Santa Barbara: http://
www.oic.id.ucsb.edu/TA/ITA/title.html (accessed Jun 2007).

Below are some resources for international TAs.

6. International Teaching Assistants

ATSDR’s (Agency for Toxic Substances and Disease Registry) Hazardous Substance Release
and Health Eﬀects Database: http://www.atsdr.cdc.gov/hazdat.html (accessed Jun 2007).

Links to Material Safety Data Sheets (MSDS): http://physchem.ox.ac.uk/MSDS/#MSDS
(accessed Jun 2007).

Division of Chemical Health and Safety of the American Chemical Society, home page:
http://membership.acs.org/c/chas/ (accessed Jun 2007).

Committee on Chemical Safety of the American Chemical Society, home page: http://
membership.acs.org/C/CCS (accessed Jun 2007)

CLIPs, Chemical Laboratory Information Proﬁles, a series of 1-page documents appearing
in the Journal of Chemical Education, each describing the hazards of a chemical in terms
useful to teachers and their students. JCE has compiled 106 CLIPs published between
April 2001 and July 2005 as PDF ﬁles on a single CD-ROM; www.JCE.DivCHED.org
or JCE Online Store at http://store.jce.divched.org.

Prudent Practices in the Laboratory: Handling and Disposal of Chemicals, National Research
Council, National Academy Press, Washington, DC, 1995; ISBN 0309052297.

Safety in Academic Chemistry Laboratories; Vol. I, Accident Prevention for College and University Students; Vol. II, Accident Prevention for Faculty and Administrators, 7th ed., ACS
Joint Board-Council Committee on Chemical Safety, paper, ISBN 0841238642, 2003.
(View online at http://membership.acs.org/C/CCS (accessed Jun 2007) or obtain copies
from ACS Oﬃce of Society Services, 1155 16th Street, NW, Washington, DC 20036 1800/227-5558; single copies free; up to 250 are $2.50 each; see also http://membership.
acs.org/C/CCS) (accessed Jun 2007).

5. Chemical Safety

Sheila Tobias, They’re Not Dumb, They’re Diﬀerent: Stalking the Second Tier, Science News
Books, 1990. ISBN: 9991755667.

Teaching Chemistry to Students with Disabilities: A Manual for High Schools, Colleges, and
Graduate Schools, ACS Committee on Chemists with Disabilities, Dorothy L. Miner,
et al. Eds., American Chemical Society: Washington, DC 20036, 4th ed., paper, 2001.
ISBN 0841238170. (View online at http://membership.acs.org/C/CWD/ (accessed Jun
2007) or obtain copies from ACS Oﬃce of Society Services, 1155 16th Street, NW,
Washington, DC 20036; 1-800/227-5558, cwd@acs.org).

4. Student Diversity
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Gregory J. Cizek, Cheating on Tests: How To Do It, Detect It, and Prevent It, Lawrence Erlbaum: Hillsdale, NJ, 1999. ISBN: 0805831452.

Elizabeth Barkley, K. Patricia Cross, Claire Howell Major, Collaborative Learning Techniques: A Handbook for College Faculty, Jossey-Bass, Hoboken: NJ, 2004.

Susan Nurrenbern, Experiences in Cooperative Learning: A Collection for Chemistry Teachers,
ICE (Institute for Chemical Education), University of Wisconsin–Madison, Department of Chemistry, 1101 University Avenue, Madison, WI 53706-1396, 1995.

Wilbert J. McKeachie, Teaching Tips: Strategies, Research, and Theory for College and University
Teachers, 11th ed., D. C. Heath and Co.: Lexington, MA, 2001. ISBN: 0618116494.

3.Teaching Mechanics/Strategies

Elaine Seymour, Partners in Innovation, Teaching Assistants in College Science Courses,
Rowman & Littleﬁeld Pub.: Lanham, MD, 2005.

Science Teaching Reconsidered—A Handbook, National Academies Press, 1997.

Journal of College Science Teaching, National Science Teachers Association.

2. Science–Specific

Pratibha Varma-Nelson, et al, Peer-Led Team Learning, Organic Chemistry, 2nd ed., Pearson Education: Upper Saddle River, NJ, 2005.

David K. Gosser, et al, Peer-Led Team Learning, General Chemistry, 2nd ed., Pearson Education: Upper Saddle River, NJ, 2005.

Norbert J. Pienta, Melanie M. Cooper, Thomas J. Greenbowe, Eds., Chemists’ Guide to
Eﬀective Teaching, Pearson Education: Upper Saddle River, NJ, 2005.

Diane M. Bunce, Cinzia M. Muzzi, Eds., Survival Handbook for the New Chemistry
Instructor, Pearson Education: Upper Saddle River, NJ, 2004.

A. Truman Schwartz, et al, And Gladly Teach, 2nd ed., American Chemical Society: Washington, DC, 2006.

Chem13 News, Department of Chemistry, University of Waterloo, Waterloo, Ontario,
Canada N2L 3G1.

The Chemical Educator, Boise State University, 1910 University Drive, Boise, ID 83725.

JCE Online, the online portion of the Journal of Chemical Education.

Journal of Chemical Education, ACS Division of Chemical Education, Inc., www.jce.divched.org.

1. Chemistry–Specific

Articles dealing with teaching appear regularly in the Journal of Chemical Education and
the Journal of College Science Teaching. In particular, Journal of Chemical Education currently
has feature columns on demonstrations and on the applications of computers to chemical education. Occasionally, reprint volumes collected from these columns have been reissued. Chem
13 News is a smaller informal publication from Canada that provides useful hints and suggestions from practicing teachers about ways to present ideas and concepts in chemistry.
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You will be a member of a team (comprising faculty, teaching assistants, and other staﬀ)
organized to help students progress in their learning in a particular course. In addition to attending staﬀ meetings, it is always best (if not required) to attend the lectures of any course
to which you are assigned and to become familiar with the textbooks, methods, and general
planning of the course so that you can perform your role on the team eﬀectively.
Your methods must be compatible with the overall operation, and you must have a clear
understanding with your faculty supervisor of the course goals and acceptable procedures for
attaining them. You have a right to receive guidance from the professor in charge. Trouble
surely will develop if there is failure of communication between you and the professor. In
most cases, the professor will schedule regular staﬀ meetings with his or her teaching assistants.
However, when in doubt about the proper action, go to the faculty member in charge and
ask.
As a teaching assistant, you will have more frequent opportunities for direct contact with
individual students than anyone else on the team. The lecturer and others may have very little
chance to know students as individuals, especially in courses with large enrollments.
Your students must develop conﬁdence in you as a source of knowledge and help early in
the course. During the ﬁrst week of classes, about half of your students will form an opinion
about you that will remain unchanged throughout the term. This means that, at the ﬁrst class
meeting, you must be suﬃciently prepared to assist the students and share your knowledge in
a friendly, positive, and conﬁdent manner.

C. S. Marvel

Start with what the class knows
not with what you think it should know.

Teach the class you have,
not the one you would like to teach.

Your appointment as a teaching assistant means that you have been selected for a position
of responsibility by the department you will serve. Your teaching experience will contribute
to your own professional growth, regardless of whether your future is in teaching, research, or
other professional activities. Your ﬁrst concern, however, must be for the students you will be
guiding in the classroom and laboratory.
Your ability and enthusiasm as a teacher may make the diﬀerence between success and failure for many of your students. They may be inspired or turned oﬀ, encouraged or discouraged,
as a result of their experiences under your care and leadership, just as you have been aﬀected
by your own teachers.

Your Role,Your Students
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Learning is an individual activity requiring participation. A student will not learn if he or
she refuses to become involved. Therefore, to become an eﬀective teacher, you should seek a
variety of ways to motivate your students.
Although they may take considerable pains to conceal their feelings, your students will
look up to you as a responsible adult who sets and maintains both academic and social standards. Sometimes students will not distinguish between you and the course professor in the
academic hierarchy. As far as they are concerned, in the classroom or laboratory, you represent
the institution. Thus, it is very important that you always maintain an attitude of friendliness
and fairness in or out of class or lab. Avoid the appearance of favoritism or prejudice. Don’t
use sarcasm or other displays of emotion in dealing with student weaknesses. Always address
students in a friendly, but professional manner. If you are friendly in your relations with your
students, most of them will be friendly to you. If you appear aloof, they will freeze up and
have as little contact with you as they can. You can learn to be on friendly terms with your students academically without becoming involved in their personal lives as a contemporary and
a “buddy”. Obviously, racist, sexist, and personally derogatory attitudes or remarks have no
place in the teaching environment. As the instructor and person in charge, respect the cultural
diversity, gender awareness, and religious concerns of your students.
Occasionally you may be approached regarding personal or health problems. Be open but
personally detached. Because your students can attach more importance to your answers than
you might reasonably anticipate, you should avoid unqualiﬁed judgments and try to refer such
questions positively to a more appropriate source. You may wish to know what campus or
department oﬃces are available for students with academic advising, health, ﬁnancial aid, and
personal questions. You also may wish to consult the faculty member in charge of the course
about such problems.

Relationships with Students

You also must demonstrate to them that you will ﬁnd answers for their questions whenever
these lead into areas with which you are not familiar. Providing the correct answers at the next
meeting will be more assuring to your students than any glib but erroneous, oﬀhand responses
given at the moment to “save face”. Moreover, many teachers believe the learning that resulted
from the digging and research they undertook in ﬁnding answers to student questions ranked
among the most important experiences during their advanced studies in chemistry. If English
is not your native language, be sure to take advantage of English language training programs
oﬀered on your campus. In class, speak slowly and distinctly, using blackboard illustrations,
overhead transparencies, or handouts whenever they would improve communication. Using
English whenever possible outside of the classroom will help you learn more quickly to speak
it well. Some additional information for international teaching assistants can be found later
in this handbook. Several handbooks to aid international TAs are listed in the bibliography at
the end of this handbook.

If your students sense that you know what you’re talking about,
that you ﬁnd your subject absorbing, that you take pleasure in
their learning, and that you grade fairly—they will respect you as a
person and as a good teacher.

Your Role, Your Students
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13. Maintain a departmental record of the assistant’s performance that can be used by the
department as a reference in supporting applications for employment. Standard assessment forms are usually available and should be used.

12. See to it that the assistants have a means for bringing forward their grievances. They
probably should meet regularly as a body and should know that they can bring complaints to the department chairman or any other member of the department without
fear of penalty.

11. Make sure that assistants have a firm command of the English language. If an assistant
has a language problem, arrange for tutoring in this regard or reassign the assistant.

10. Be receptive to suggestions from the assistant and, particularly, avoid being defensive
in response to criticisms of the course.

9. Maintain such good relationships that the assistant never assumes that it is an imposition to ask for help.

8. Make sure that the assistants gain a real feeling for what it means to be a teacher and
have the opportunity to develop teaching skills; aid the assistants in deciding whether
or not teaching is a good career.

7. Offer help when requested by a TA. Often this will mean being present at class meetings
and sharing in the discussion when the assistants do not feel completely conﬁdent with
a particular topic.

6. Check to be sure that the assistants are performing effectively and provide feedback
to them. This will require observation of the assistants in teaching situations and when
speaking with the students. (This must be done in a way that does not undermine the
students’ respect for their assistants.) A midterm student evaluation form could provide
useful information for helping the assistant to improve.

5. Assign background reading if assistants are not familiar with the material needed for
their assignment.

4. Insist that assistants know, understand, practice, and give good examples to their students in all matters pertaining to the safe use of chemicals.

3. Ensure that the duties are neither too difficult nor too trivial. Give as much responsibility as an individual can handle.

2. Assign to each assistant a reasonable workload, e.g., 8–12 contact hours per week (including laboratory). Assignment in a single course will permit more eﬀective use of
preparatory time.

1. Provide Pre-service training for teaching assistants. As a minimum, assistants should be
instructed in safety practices and given suggestions for leading a discussion, asking questions, and introducing an experiment. More extensive programs might include microteaching, educational philosophy, cooperative learning, laboratory work, and theories
of teaching.

Check List, Responsibilities of Supervisors
of Teaching Assistants

Bibliography
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9. Maintain necessary records of class performance, topics covered, materials and procedures used, and suggestions for improvement in subsequent years.

8. If English is not your native language, work continuously on your ability to speak English well.

7. Suggest ways in which the course might be improved (e.g. identify topics for which additional treatment might beneﬁt students).

6. When appropriate, meet regularly with other assistants and the course instructor to
review material and develop suitable quizzes for the week. Questions arising from the
quiz or the lectures should be discussed with the group.

5. Insure safe use of chemicals and safe lab practices by your students at all times.

4. Promptly, consistently, and fairly complete all grading assignments.

3. Provide to the professor continuing feedback and evaluation of the students’ responses
to the lecture series (too easy? too fast? apparently irrelevant? gross misconceptions or
misunderstandings?). In particular, try to help in a watchdog role with regard to continuity, overlap, and contradictions if several faculty members teach the same course.

2. Attend all lectures. This is a good idea even for classes that you have taught before. Read
any required additional background material. In situations where attendance at lectures
is impossible, be sure to become familiar with the content covered by the professor and
to know the administrative procedures used in the course.

1. Fulfill all assigned responsibilities for conducting discussion sections, laboratories,
exam proctoring, staﬀ meetings, and student tutoring in a timely manner.

Check List, Responsibilities of Teaching Assistants

Teacher Training Programs
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As a member of a teaching team, punctual attendance at all regular or special staﬀ meetings is required of you. If you are absent or late, you may not receive information that you
need in order to serve eﬀectively, even if you have taught the class before. This can, in turn,
be a disadvantage to your students. Meetings that are held up because of your lateness are an
aggravation to all others involved.
If you are not able to meet a scheduled class, be sure to inform the faculty member in
charge of the course as soon as possible. Arrange for a substitute. Absence from a scheduled
class meeting at which you are the instructor is inexcusable unless you have made prior approved arrangements for someone to take your place. Continuing good relationships with colleagues will facilitate such arrangements when a crisis develops. It is wise to exchange contact
information with the other TAs to help in such circumstances.
Try to know the professor you are assisting well enough so that you can ask for help if you
have questions about the course content or policies. If at all possible, attend the lectures for
the course. This is a good idea even if you have previously taught the course with the same instructor. Be sure you understand clearly and fully the material you are to cover, how you are to
introduce it in the classroom and laboratory, and how it relates to the lectures. It is frustrating
to many students to be told to follow one procedure in the lecture room and then to receive
diﬀerent instructions in the discussion period or in the laboratory.
The desired degree of uniformity in methods and practices among the various sections of a
large class are deﬁned by the instructor in charge. You have an obligation to follow the instructor’s lead. If you believe that alternative methods will best serve the needs of your students, feel

Relationships with Faculty and Fellow Graduate Students

Be aware of possible conﬂicts of interest in dealings with your students. Although a casual
gift such as home-baked cookies may be appropriate, decline all substantive gifts. It is extremely unwise (and may be forbidden by your institution) to tutor for proﬁt any student for whom
you have grading responsibility. Also, it is unwise (and in some institutions against academic
policy) to initiate or foster any romantic involvement with a student while the student/teacher
relationship still exists. If a student assigned to your class is more than a casual acquaintance
through any previous relationship (fellow student, close friend, neighbor), you should inquire
as to the possibility of switching your assignment to avoid any apparent conﬂict of interest.
Students will take their cues from you. In the classroom, your carefully thought-out and
clearly expressed comments will evoke eﬀorts towards similar care and clarity by your students.
Remember, your students may be more inﬂuenced by what you do and the way you speak than
by the words you say.
Next to having a thorough grasp of subject matter, the most valuable attributes of a good
teacher are enthusiasm in presenting the subject and fairness in evaluating students’ achievements. If your students sense that you know what you’re talking about, that you ﬁnd your
subject absorbing, that you take pleasure in their learning, and that you grade fairly—giving
credit where credit is due on reports, quizzes, and examinations—they will respect you as a
person and as a good teacher.

Racist, sexist, and personally derogatory attitudes or remarks
have no place in the chemistry teaching environment.

Your Role, Your Students
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International Teaching Assistants (ITAs) are those for whom English is not their ﬁrst language, and/or those who did not complete a baccalaureate degree at an institution where
English is the language of instruction. An ITA may be required to undergo an evaluation of
language skills prior to being appointed to teach.
If you are an ITA you may ﬁnd the culture of classrooms in North America to be quite
diﬀerent from in your home country. Our education system may not be organized in a way
familiar to you. U.S. campus populations are probably more diverse in academic background
than what you are used to, and the relationship between students and instructors is less formal.
These cultural diﬀerences are important to keep in mind when teaching. ITAs should check for
specialized training that may be available on your campus, as well as review the resources listed
in the bibliography of this handbook.

International Teaching Assistants

free to argue for their adoption, but don’t adopt them without consultation. Variances from the
deﬁned practices, such as departures from established methods for working problems, often
confuse students and damage the overall eﬀectiveness of the course.
It is especially important to follow any guidelines issued with respect to grading. Inconsistent grading practices among TAs can be the cause of serious student morale problems within
a multisection course. Do not oﬀer your students special arrangements such as grading bonuses
or makeup sessions without the prior approval of the professor. Adhere to your department’s
practice in maintaining attendance and grade records. Most importantly, respect the conﬁdentiality of all student information, even in something as straightforward as posting quiz results.
Seek appropriate guidance in handling diﬃcult students and situations. These can range
from sudden lab emergencies to suspected cheaters to disruptive students. Find out beforehand
what policies and support programs your institution provides to help in dealing with such
problems and situations. Whenever possible, pause, reﬂect, and consult someone else before
taking action. Laboratory emergencies are a special case where this last bit of advice cannot
always be followed.
Get to know as many of the other teaching assistants as possible. They can provide you
with valuable guidance in your job and in your studies. Just as you may counsel your students
to work together on some assignments, you will beneﬁt from a similar association with your
own peers. Visit another TA’s section; have them visit yours—share impressions, suggestions,
and constructive tips.
Most institutions now have a requirement that teaching assistants be evaluated each term
by their students. Local use of these evaluations varies. Often the teaching assistant’s ﬁtness to
continue on a teaching appointment is judged in part on this evaluation. Most instructors ﬁnd
their students’ comments valuable learning tools, particularly the open-ended comments that
are usually included. Be prepared to discuss these evaluation results with your supervisor, and
to learn from them how to improve your own teaching performance.

Your Role, Your Students
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Whatever the methods you employ as a teaching assistant, constantly keep in mind this
most important admonition: always be prepared. You will ﬁnd little personal satisfaction in
your teaching unless you adequately prepare for classes. Moreover, if you usually are not wellprepared, or are late in carrying out your duties, students will be dissatisﬁed. They will have a
legitimate reason to complain to faculty and administrators.
Even though you may not have ambitions for a full-time career in teaching, you must learn
to do this job well. One of the most common complaints from the chemical industry is that
recent graduates lack communication skills. Teaching provides an excellent opportunity for
you to develop such skills. Teaching the next generation is one of the responsibilities of every
professional, and you will ﬁnd yourself in teaching situations in your own professional work
later, even if these are not in the setting of an academic institution.

Be Prepared

There exists a wide variety of ideas and instrumentation to aid teachers in presentation
of topics. These include computer-assisted instruction, computer-based laboratories, online
materials, videotapes, CD-ROMs, ﬁlms, books and other supplementary reading, demonstrations, or models. Speciﬁc information on electronic resources for chemical education is now
available at several sites on the Internet and the World Wide Web; speciﬁc addresses are not
included here only because the information is changing so rapidly; it will be out of date by
the time this is printed! The Journal of Chemical Education is a monthly periodical that can be
consulted in any university library or online at www.JCE.DivCHED.org, and will have up-todate information about electronic resources for chemical education.

Teaching Aids

All of the above depend upon your willingness to speak up and involve yourself in the
meetings. Your full participation will accelerate your own professional growth and will make
the meetings more useful to all involved. Most campuses have a central facility—a Center for
Teaching and Learning—that can be a valuable resource for teaching assistants. Workshops,
class observation and feedback, videotaping, and evaluation techniques are just some of the
possible services that may be provided at little or no cost.

3. You can make better decisions as to what is reasonable to expect of your students and,
thus, avoid making the material too easy or diﬃcult or their grades unfair. (You can also
help the lecturer ﬁnd this proper level.)

2. You can inﬂuence the course structure and gain insight into its organization by suggesting changes that could result in improving the course.

1. You can speed up your own progress as a teacher by bringing up your problems and
successes and listening to problems and solutions oﬀered by others.

Most schools require regular meetings of teaching assistants with course instructors or
someone responsible for the instructional program. These meetings can be much more than a
way to keep the course uniﬁed. Through such meetings:

Inservice Training

Teacher Training Programs
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6. English language testing and training sessions for international teaching assistants.

5. The administrative details of a new teaching situations. How is a student checked in?
How does a student check out after dropping? How are keys, if any, issued for the
laboratory? etc.

4. An opportunity to perform the same experiments that your students will be expected to
perform, including writing reports.

3. A chance to practice teaching outside of your classes. Several “microteaching” programs
are available, and your institution may oﬀer similar training. These let you gain personal
teaching experience in front of a helpful group of fellow assistants prior to meeting
a regular class. Suggestions for improving your teaching eﬀectiveness may be oﬀered
helpfully by members of the group. Sometimes the trial classes are videotaped for your
review. Even if your department does not run a formal “microteaching” program, there
may be services such as videotaping for teachers interested in self improvement, and
you may use this to great advantage. In evaluating recorded performances, be sure to
remember that you do not want to sound like a formal lecturer. Make yourself ﬁt your
class role (discussion session, demonstration, etc.) in keeping with the suggestions in the
earlier parts of this handbook.

2. Examples of class planning and presentation. The objectives of the particular course in
which you teach may be discussed, and sample presentations may be given by experienced teachers.

1. Instruction on safety practices. You will be made more conscious of laboratory hazards,
safety equipment and policies, and better able to anticipate and react to possible incidents. Safety-consciousness must be a way of life, and students will be no more safetyconscious than are their instructors.

Programs ranging from a few days to several months are oﬀered to new teaching assistants
at many universities. Most are limited to less than two weeks. The content varies sharply with
available time. Generally, you can expect:
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Cooperative learning is an instructional strategy in which students work in groups to
maximize the learning of all individuals in the group. Cooperative learning promotes thinking,

Cooperative Learning Strategies

The importance of chemistry in everyday life is often unappreciated by students, and too
often not addressed in lecture due to time constraints. The discussion session can begin in a
variety of ways to highlight the relevance of that week’s discussion material. For example, a
chemically relevant news story or a problem related to a current topic of student interest can
be used to open a discussion session. Another idea is to put the problem “on the board” while
the class assembles. Students then will have time to think about the issue before class begins. A
guided discussion with student participation can follow naturally as you begin the class.

Discussion Sessions

When you meet your class, arrive early. Prepare the room, locate utilities you will need,
such as overhead and computer projectors, and chalk and erasers, and handle questions from
the early arrivals. It is important to learn the names of your students early in the term so that
you can use their names in and out of class. A digital camera can help you in this regard. Encouraging the participation of all students in class discussions is important. If possible, remain
after class to continue working with individuals who still have questions.

Introduce students to the process of solving problems rather
than simply providing answers.

Each department has its own way in which classes are organized. In addition to (or sometimes in place of ) traditional lecture meetings for classes there may also be discussion or recitation sections, laboratories, studios, computer sessions, or other smaller group meetings of
students and a TA. Sometimes such sessions are part of a course, while other times they are
optional or augmenting the course. The degree of autonomy you will be permitted in conducting a discussion class will vary widely from course to course.
A discussion class has three main functions: (1) allowing students to confront the course
material directly, (2) resolving student diﬃculties with the subject matter, and (3) enabling
the TA to observe students’ progress. Many techniques have been utilized for getting students
more actively involved in thinking and learning the subject matter. These include cooperative
learning strategies or group activities, homework assignments, and in-class quizzes. Written
quizzes or problem assignments also serve to measure student progress and the level of class
understanding. Quizzes and assignments may be “turned in” or administered in person or
online. Most important, however, must be the constructive handling of questions raised by
students. Skillful teachers provide students with hints, often by asking additional questions,
that will lead them to their own acceptable answer rather than to parroting an instructor’s answer. Listening to a student’s incorrect or incomplete answer can be insightful, as it provides a
view to the student’s thought processes. Introduce students to the process of solving problems
rather than simply providing answers.

Many of you will have the opportunity to take part in extensive formal training programs
in your department or elsewhere on your campus. You may beneﬁt more from these programs
if you understand in advance some of their objectives. Eﬀective teaching is based upon experience, evaluation, knowledge of the material, and a genuine concern for your students. But
above all else, it is something in which you can always improve and learn more. You also may
wish to suggest some activities not included now or even initiate a training program if one is
not oﬀered.

Pre-service Training

Discussion Classes

Discussion Classes

Teacher Training Programs

Teacher Training Programs
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You should seek active involvement of all class members, both in group response and by
individual participation. Merely asking if anyone has questions about the assigned lesson material, past lecture or laboratory work, or problems often does not elicit much response. When
students do ask questions, skillful instructors use them to lead other students into a dialogue.
When students run out of questions, be prepared to ask questions on your own. Be sure to allow students suﬃcient time to respond to questions (at least three seconds—a long time when
you are in front of a class). Rephrasing the question after 4 or 5 seconds of silence will often
generate a response. Calling on students by name and listening to all responses will help build
a discussion. If proper answers are not oﬀered, give a concise explanation and then ask another
question to assure they understand before proceeding to another topic.
The number of questions that can be covered during a period is often much smaller than
the teacher anticipates. Going over all of the homework problems is not only unnecessary
but usually impossible in the time available. When complex problems are being considered,
perhaps only a few can be covered meaningfully during a single session. Although excellent
students can often see at once the strategy used when a TA runs through the solutions to several
diﬃcult problems in one session, most students do not grasp the strategies for problem solving
that quickly. Balance the diversity of topics with the complexity of particular problems. One
eﬀective technique you might use is to break the class into groups of 3-5 students, and assign
each group a diﬀerent problem or piece of a multi-part problem. Then have the groups report
to the whole class.
Inevitably, questions that you cannot answer will arise from time to time in class. Don’t
bluﬀ! Announce that you will ﬁnd out the answer and report to the class at the next meeting.
Keep your promise to ﬁnd the answer and be certain to present it!

Handling Student Questions

In almost all studies, situations requiring active student involvement are found to lead to better learning of conceptual material
than passive situations such as lectures.

doing, problem solving, and peer interaction. This instructional method gets students more involved and hence individually responsible for their own learning. Cooperative learning works
on the principle of students interacting in small groups of three to four, working on a structured task. Group exercises can be structured so that each member of the group will become
involved and help the group’s outcome be greater than the sum of the inputs of the individual
members. Just as you the TA learn more when you are teaching, so can your students learn
more by explaining problems to one another.
Problems given to groups can be signiﬁcantly more diﬃcult than problems given to students working individually. This allows students to develop more in-depth or critical thinking
skills. The content of group tasks might be the essay or multi-part problems that students ﬁnd
most diﬃcult on exams. Group quizzes may also be administered in this format. Studies have
shown that cooperative learning using active learning techniques increases student comprehension of the material, student retention, and student satisfaction. It also promotes a more
positive attitude toward the subject matter.

Discussion Classes

www.JCE.DivCHED.org

•

Handbook for Teaching Assistants

23

Instant Messaging (IM) oﬀers the ability to hold synchronous, or real-time, electronic ofﬁce hours at any time or location that is convenient for you and your students. Many students
are familiar with online chatting to talk to their peers. Etiquette rules for this are constantly
changing. IM feels so much like conversation that things can get said that should not. Students
often assume screen identities that may be impossible to correlate with their real identities.
Another thing that distinguishes IM from other modes of communication is its heavy use of
acronyms. You may want to consult an online acronym dictionary such as that found at www.
gaarde.org/acronyms before diving in.

Instant Messaging/Chat

Treat these forums just like a Web page or email: answers should be polite, accurate, and timely.

Moderated Discussion Forums

• Check with the professor for the course before you post your own page. Some professors
do not like ‘unauthorized’ course pages to be generated.

• All information on your web site must be accurate, and course related. This is not the
place to post photos of pets, or music reviews.

• You can not and should not post student scores and grades on a publicly-accessible web
page. Law requires that a student give you explicit permission to post their scores.

• Setting up and maintaining a web site can be a lot of work. Be sure you can put in the
time needed to keep it up to date.

Many TA’s like the idea of setting up their own web page for the students in their particular
class; while this is a good idea there are some considerations that need to be made. First, a web
page is usually public, meaning that ANYONE can and will be able to access it. Second, it
is a good way to widely distribute useful information. Third, it can be a great way to answer
common questions that your students have, such as how to do a particular type of problem,
when quizzes are, etc. Before you post your own web page, however there are some things you
must keep in mind:

Web Pages

• Remind your students that if you do not respond to an e-mail to please send it again or
stop by your oﬃce. Just like letters in the mail, things do get lost.

• Remember that a short answer to an email is better than none; remind your students
that you are not being rude, just simply trying to save time in answering the many
emails you receive in a day.

• If you want to address an issue that is “delicate”, do so, but do it politely.

Teaching and the Electronic Frontier
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• Be careful when sending blanket emails to your students. Unless you use the blind
carbon copy (BCC) option, you are sending their email addresses out as well as your
message and some students do not want this to be public. BCC is a good way to send
an email message and ensure that each recipient does not know who else got the same
email.

• Sign your email with your name, especially if you are using a ‘non-college’ email account
(this is something you might ask your students to do as well).

• An email is just like a letter. Remember to use an appropriate salutation, such as “Dear
Jill”. Avoid using excessive abbreviations, acronyms, or slang grammar that may not be
well understood by students or faculty.

Finally, keep the following points in mind:

• How will you respond to either criticism or inappropriate suggestions you receive in
emails? This is more a personal policy than one that needs to be written. If you are upset
or concerned about an email you receive, simply not answering it is better than writing
a response. Many times it is better to talk to the student face to face than to respond
to these in any depth. Once again, talking to the instructor may be the most prudent
thing.

• What messages will you not respond to? Make it a policy not to discuss grades and
scores with students over email, as misunderstandings can develop easily. There are also
conﬁdentiality issues, since students may not be communicating via their oﬃcial campus email address.

• What is your email response time policy? That is, between what hours will you guarantee a response to their email? Putting this into writing keeps students from thinking you
have ignored them, while giving you the ﬂexibility to lead your own life. Some TAs tell
students that they are available “any time”; remember that anytime means just that!

Students tend to use email to ask almost anything, from what time class meets to how do
you do a particular problem in the text. For a TA this can be frustrating, especially when you
are asked the same question repeatedly. How do you deal with this? One of the easiest ways is
to put into writing a formal email policy and to distribute it to your students on the ﬁrst day.
Some things to consider:

Email

Let’s look at the individual communication methods and their peculiarities:

• There are “FORWARD” and “SAVE” buttons; if you are not sure how to deal with an
issue, ask someone who does, like the professor or a senior TA if available.

• Always re-read any message you write before sending it. Remember that it is diﬃcult to
convey tone of voice or state of spirit in an e-mail or an IM.

Teaching and the Electronic Frontier
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Discussion classes held immediately before a test or the ﬁnal examination may require a
diﬀerent procedure. Even though regular short quizzes each week may have been the rule, it
may be desirable to omit such a quiz if students have a great many questions. Sometimes one
can let a number of questions be asked and then discuss them as a group.
In classes just before or after vacation periods, anticipate student restlessness and higher
absenteeism. If you plan on administering a quiz in one of these periods, fairness requires that
you announce this in a previous class.
Be alert to the special needs of students with disabilities. An excellent publication by the
ACS Committee on Chemists with Disabilities dealing with several types of disabilities is listed
in the bibliography at the end of this pamphlet. Large campuses often have a ﬂier or pamphlet
on issues regarding disabilities. Make provision as instructed by the faculty and campus oﬃces
for those who have diﬃculty with vision, hearing, speech, muscular coordination, or physical
access, as well as those with documented learning disabilities. They may need accommodations
such as more time for quizzes, some help from another student in getting information copied
from the board, or some other similar consideration. Check with your course instructor for
guidance in dealing with special circumstances. Most campuses have a special oﬃce that serves
as a liaison between students with disabilities and the faculty.

Special Situations

Budget your allotted time to cover the important material in class. Some activities may
require more time than expected. If you observe that the period will end before all the material
has been covered by the class as a group, you may need to outline brieﬂy the high points remaining. Maintain a tone of discussion rather than that of a formal lecture during this time.
Occasionally, you will become so engrossed in a topic that you are still in the middle of
things when the period ends. Even so, dismiss your class punctually, continuing in informal
conversation with students who are suﬃciently interested and able to remain. You might follow up with your students by providing them a handout or electronic re-cap of the important
items covered during the session.
Be sure that the material for which the students will be responsible at the next class meeting has been assigned clearly. After the session, show proper consideration for the next instructor by erasing the board.

End of Period

Problem solving at the blackboard is another useful technique. You might send several
students to the board at one time with each student being given a diﬀerent problem, while
those at their seats are assigned the same problems to check for errors in the work on the board.
This procedure gives a bird’s-eye view of student performance, reveals where diﬃculties lie, and
provides an opportunity for individual tutoring. Be careful that you don’t humiliate or add to
the embarrassment of students who are unable to perform at the board while the class watches.
If a student can’t handle a problem, say something like “that is a diﬃcult problem” and ask
for a volunteer to work the problem. If the problem is really simple and you expect all of your
students to work such a problem, remove the student from the limelight by asking him/her to
sit down, but then gently make it clear to the whole class that this is something they need to
be able to do.

Discussion Classes
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Tutoring refers to one-on-one teaching. Tutoring may take place in your oﬃce, in a resource center or study room, during a laboratory class, or at some less likely place such as a
campus cafeteria or local bus stop.
Refer any students in your classes who want to pay for private tutoring to a departmental list of qualiﬁed individuals. Never accept additional remuneration for tutoring students
already assigned to you as a teaching assistant. If you are called on to tutor students from
other classes for a fee, learn what rates are considered appropriate for such instruction on your

Office Hours and Tutoring

Almost every instructor, even one with many years of experience, feels some anxiety when
meeting a class for the ﬁrst time. A little nervousness is normal. If you are very nervous, it may
help to remember that you have a great deal to oﬀer your students, and to view your teaching
assignment more positively as a new and challenging task.
Introduce yourself and write on the board: your name, the course section, your oﬃce
hours (or other availability), your room number, your email address, and other contact information you wish them to know.
You may want to tell the students something about your background and professional interests; why are you interested in chemistry, and why did you come to this institution to study?
If you take a stack of 3”×5” cards along, you can have students ﬁll them out with information
you would like to have about them. You may want to take attendance, or have everyone introduce themselves. This will help both you and the students to learn and remember the names of
others. Any of these opening activities will help you get acquainted more quickly.
Clearly describe how the discussion class “ﬁts in” with the rest of the course. Describe how
you organize your class so that your students will know what you expect of them, and what
they can expect of you.
The students will want to know how their grades are to be determined, so go over the grading criteria. Discuss the attendance, homework, quiz, and test policies as well as how much
work the course requires.

Survival Tips for the First Day of Class

International students for whom English is a second language may hesitate to ask or answer questions in class. After class, on a “one-to-one” basis, try to ﬁnd out whether they are
keeping up with the class or experiencing diﬃculties. Attempt to develop positive, friendly,
low-key alternative ways of working with those students for whom cultural diﬀerences represent an impediment to facile communication. On some campuses there may be an oﬃce
(Dean of Students, Foreign Student Advisor, International Student Center) assigned to help
students and teachers to deal with these problems, and this is often an excellent source of
teaching suggestions peculiar to your speciﬁc situation.
Your students will want and need some time to see you outside of class. Your department
will have a policy regarding oﬃce hours, whether these are spent in your oﬃce, a central resource room, or in some other way. In any event, it is necessary that your students have a clear
understanding as to how they can reach you outside of class. Always remember that if you
make an agreement with your class or an individual student to meet regarding course work,
you need to fulﬁll this commitment.

Discussion Classes

www.JCE.DivCHED.org

•

Handbook for Teaching Assistants

21

• Think carefully before writing anything that may be construed as criticism of the course
or anyone associated with it.

While many aspects of teaching have changed little over the last ten years, the methods
by which we disseminate information to our students have changed dramatically, particularly
due to the advent of the internet. Along with the internet has come a new set of guidelines to
be followed; as a TA you should be aware of them. We use the term “electronic etiquette” (or
“netiquette”) to describe these guidelines.
At the time of this writing, there are predominantly four mainstream methods of electronic
communication utilized routinely in the educational environment. They are web pages, email,
moderated discussion forum, and chat (instant messaging and, to a lesser extent, IRC (internet
relay chat)). Podcasting is also gaining popularity. As convenient as electronic communication
is, it is by no means a substitute for face to face communication. Unlike face to face conversation, all electronic conversations can be and probably are recorded. There is no such thing as
“between you and me…” in an electronic exchange. Anything that is “said” may be recorded
for anyone to see. It is the same as if you sent a letter. As a result, promises made, observations
made, discussions regarding grading, other TAs, professors, etc. can come back to haunt you.
In general, for all types of electronic communication, keep the following in mind:

Teaching and the Electronic Frontier

It is preferable by far to prevent academic dishonesty than to catch it, either as it is happening or after the fact, and deal with the judicial procedures of your campus. Nevertheless, a
small fraction of students will cheat. Exactly what constitutes cheating depends on a person’s
deﬁnition. One professor may consider it cheating for two students to collaborate while writing their lab reports, while another professor may encourage the same behavior. There are
many cases of conduct in which the instructor’s interpretation is needed in order to determine
what is and is not authorized collaboration. Most instructors agree that copying from another
student’s exam paper is dishonest, but there may be disagreement about out-of-class assignments. For everyone’s sake it is best to clearly delineate the limits of acceptable conduct to the
students early in the term. Some institutions have an honor code for all students, whether
graduate or undergraduate students. TAs should familiarize themselves with the details of an
honor code, if it exists.
Reducing the opportunities for cheating can take many forms, such as assigned seating
during exams, multiple test forms, or having extra proctors. Check with your faculty supervisor to learn the strategies most applicable to your situation and institution. Some institutions
subscribe to an online service that detects possible plagiarism in written work, such as laboratory reports. Ask if such a service is available in your department. Be sure to discuss with
your supervisor and other TAs the prevention of cheating and the guidelines for dealing with
possible cheaters. Do this well in advance of any testing event. Any suspected incident of
cheating or any suspicious exam paper or lab report should be brought to the attention of the
course instructor. It is your responsibility to inform the course instructor, but it is that person’s
responsibility to determine how the incident will be handled.

Academic Dishonesty

Academic Dishonesty
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• There are a few students who are consistently slow workers in the lab and have trouble finishing on time. You can often help slower students by giving them benchmarks
throughout the lab period. For instance, let them know at what approximate stage they
should be at the ﬁrst hour, second hour, etc. Make it a practice to give a 30-minute
warning before the end of lab so that students can ﬁnd an appropriate stopping point
and clean up.

• In spite of your best efforts, a personality conflict develops between you and a student.
Such situations should be brought to your supervisor’s attention. Assigning either you
or your student to a diﬀerent class may be the only way to resolve such a conﬂict.

• One student repeatedly does not comply with safety regulations. He frequently has his
goggles on his head, rather than his face. Some laboratory regulations, such as the wearing of approved eye protection, can cause a small number of students to rebel. You must
remind such students kindly but ﬁrmly of the regulations. Ultimately, you may need to
lower scores and, in rare cases, ban a student from the laboratory. Before you take any
such action, be sure to have a conversation with your supervisor about the particular
student and situation. In many departments, the supervisor will want to handle such
situations directly.

• One student, or a small group of students, takes more than a fair share of your time.
Often you can build self-conﬁdence by asking them to answer their own questions. If
they were to ask, “Where is the sodium hydroxide solution?” such a response would not
be appropriate. But, when asked “Do we add or multiply these two numbers?” responding with “What do you think?” may be entirely appropriate.

• A student complains constantly: about scores, about treatment by the teaching assistant, and about what she sees as unfairness in the system. Answer such complaints
patiently. Grade as objectively as possible, giving reasons for deductions, so that any
complaints brought to your supervisor can be explained as diﬀerences between the student’s performance and the desired performance.

Part of your experience as a teacher in the laboratory is learning how to handle the many
unusual situations that arise. Here are a few diﬃcult, special situations, with tips on how to
deal with them.

Dealing with Situations Involving “Difficult” Students

ferent instructors. In large, multisection laboratory courses, grading practices must be deﬁned
by the professor in charge of the course in order to strive for uniformity and fairness in the
grading of students’ reports. Although careful grading practices can diminish the variances in
grades due to instructor diﬀerences, some discrepancies will still exist. For this reason, many
departments elect to ﬁt their students’ scores to a norm. If your department follows this practice, you owe it to your students to ﬁnd out the norm to which their scores will be adjusted and
score their work accordingly. If you approximate this norm in your grading, the adjustment
required to ﬁt your students’ scores to the norm will be smaller, and complaints from students
about the process will be fewer.

Laboratory Classes
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Teaching assistants are often called upon to prepare quizzes and exam questions. Knowledge of
the course goals is required to properly formulate a good test. Careful consideration of the relative
importance of items to be covered is necessary. The professor in charge will have suggestions.
Written quizzes should for the most part address currently covered subject matter, but the
use of an occasional “review” question or a question addressing the next reading assignment is
also eﬀective. Ask only questions that pertain to the course and its objectives. This is especially
important if formal learning objectives have been announced.
Be sure you are in accord with the faculty instructor at all times in your use of notation.
To avoid ambiguity in your questions, check with the professor or try out your questions on
an experienced colleague. Carefully worded questions are likely to yield concise answers and
allow fairer and more precise grading.

Writing A Quiz

campus. Check with your department oﬃce as well to see whether they have policy restrictions
on tutoring and fees.
Passive students learn little in a tutoring session. Base your tutoring on deﬁnite assignments that the student has worked on in advance of the session. Good tutoring consists of
careful questions and hints related to the assignment that lead the student to correct answers.
Tutoring is not doing the work for the student. Again, focus on the student’s approach to problem solving rather than on the answer itself. Be especially sensitive to the student’s emotional
reaction. Keep your relationship sympathetic but detached. If you have more than one student
coming to oﬃce hours at the same time, try to be fair in your time allocation. Don’t let one
student monopolize your time.
Many types of students will seek individual help. Some very bright, conscientious students
will seek clues to resolving one or two diﬃculties that they already have considered seriously.
They will need only a small amount of your time, and they should be commended. Several
students will seek tutoring more out of a need for reassurance than from a need for help. It is
very important to encourage them at ﬁrst and to help them build their conﬁdence, so that they
can work independently. Be sure to point out not only what they did wrong, but what they
did right. A few hard-working, serious-minded students need all the help they can get from
you just to survive in the course. As much help as you can provide them, consistent with your
other duties and your own personal obligations, will be greatly appreciated by the students,
your department, and your profession. Finally, some lazy students will seek you out in an attempt to lighten their own work-loads. Once you are certain such is the case—and you must
be certain—it may not be wise to spend your valuable time on these individuals. Look for ways
to discourage their reliance on you and to improve their attitudes and study habits. Encourage
them to use all the other resources that may be available to them, including formation of a
student study group.
In any event, resist the temptation to think for your students. Your proper function is to
oﬀer guidance and feedback, not to learn the material for the students.
As computer tools for student use continue to develop in chemical education, the role of
the personal tutor will continue to change. However, there will always be students who need
personal help with chemical problem solving, and the tutor in such one-on-one situations will
remain vitally important.

Writing A Quiz
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1. Essay Questions. These require the student to express thoughts in words, to organize
and use knowledge, and to reason from principles. When questioning students regarding the deﬁnition of new terms, require examples. “Deﬁne and give examples…” is
superior to “Give a deﬁnition of…” Questions requiring only short, concise answers are
advised for quizzes in discussion sections. Even so, care must be taken to be sure that
adequate time is allowed for the thinking process that must precede a short answer.

www.JCE.DivCHED.org

•

Handbook for Teaching Assistants

19

Grading laboratory work is one of the most diﬃcult evaluations in the ﬁeld of teaching. It
is all too easy to use the grades on written reports, lab quizzes, etc., as the grades for the laboratory because they are numerical and easy to rank. You must not forget that the evaluation of
actual laboratory performance also is an important factor.
Speciﬁc laboratory assignments in diﬀerent courses may vary widely. The emphasis in
laboratories for science majors may diﬀer substantially from those for nonscientists. A truly
valid laboratory grade must reﬂect the student’s success in attaining the objectives established
for the course in which you are teaching.
You should discuss these topics with your supervisor and give careful thought in advance
to the particular objectives that each laboratory period should serve. Then every eﬀort should
be given to observing the actual work and performance of students in the laboratory so that
you can estimate the attainment of these objectives. The student’s preparation, technique,
independence, and originality should be noted because these qualities may not be reﬂected in
written reports. Some portion of the grade may be associated with a student’s safe work practices. A personal estimate or brief individual comments should be included in records.
Much of the grading of laboratory work is, by its very nature, a subjective evaluation. A
wide range of scores for essentially the same work can result when the work is evaluated by dif-

Grading

In estimating the length of a quiz or exam, you should write out fully the answers expected
of students. At least three times the time you take to complete the test should be allowed in
the class; problems that you do in two minutes may legitimately take some students ten. Not
providing suﬃcient time for students to complete your quiz is not only frustrating and unfair
to your students, it can become a real “killer” to you on student–teacher evaluations. Assign
the point allocations for questions, especially for the component parts of questions, when you
write out the answers, not when you start grading. Stating the points allocated on the quiz will
help students to budget their time when taking the quiz.
Listed in the following paragraphs are a number of diﬀerent types of questions in common
use. In preparing quizzes, you might use combinations of these formats with proper consideration of the time factor.

Not providing suﬃcient time for students to complete your quiz is
not only frustrating and unfair to your students, it can become a
real “killer” to you on student–teacher evaluations.

of the experiment that they might otherwise overlook. Indicate clearly to the students what
you expect to see in the report. If allowed by the professor, you might share a report template
with your students.
You will need to check the policy of your department and of the faculty members with
whom you are working when considering how frequently such reports should be assigned,
when they are due, and the degree of detail, neatness, and accuracy required. Grading such
reports is another task for which you will ﬁnd the guidance of experienced teachers valuable.
It is always desirable to discuss graded reports with students. This is just as true for excellent reports as for those that are unacceptable. When it is clear that you need to have a discussion with the student, the report should be marked “consult instructor” and returned. Reports
should be returned promptly so that students may learn from their mistakes. Some TAs ﬁnd it
useful to construct a checklist of graded components for lab reports that can be shared with the
students. You need to look for “canned” reports that have come from earlier student ﬁles. Having a discussion with each student regarding each report helps to eliminate this problem. That
is why knowing your students well and monitoring their work while they are in the laboratory
is an important activity supporting academic integrity. Please refer to the section on Academic
Dishonesty in this handbook for additional information.
A notation such as “OK” on a notebook or report may be misinterpreted by the student to
mean that the report is perfect. Be speciﬁc in comments, unless the goal is merely to verify that
the pages are ﬁlled in. Many experienced instructors feel that the practice of assigning a grade
to a notebook record is impractical, except in the case of experiments with unknowns. These
teachers prefer that the notebook be merely a record for the student’s own use. Evaluation of
the laboratory work is then based on suitable quizzing, results, and direct personal observation
of the student’s performance. In some courses oral reports or a laboratory “practical” exam may
be the mode of assessment.

Laboratory Classes

The preparation of quizzes is not easy for any teaching assistant, especially a beginner.
When questions are too easy, students don’t work hard because they know they don’t need to.
When questions are too hard, students don’t work hard because they come to believe that work
has no payoﬀ. Nothing can be as demoralizing to a class as taking a quiz or exam on which the
class average is 30 or 40%.
All of us rely heavily upon our past experiences when solving problems. The professor in
the ﬁrst organic course can examine a desired molecular structure and, within a few moments,
outline a ﬁve-or-six-step synthesis to obtain it. A beginning student, even one thoroughly familiar with each and every step, is likely to be bewildered at ﬁrst by such a complete multistep
synthesis and may require a long time to understand the sequence. As the student’s experience
grows, the multistep synthesis becomes a less threatening, more comfortable experience. When
designing quiz questions, make sure that the number of problem-solving steps is consistent
with the ability and experience of your class. Even when your question is very much like a
homework assignment question, it may be too hard or too time consuming for a quiz.
In order to encourage conﬁdence, always ask a few “simple” questions as a part of your
quizzes. Unfortunately, “simple” is a term with an operational deﬁnition: the question is found
to be simple when most students respond correctly. Speaking pragmatically, diﬃculty level
becomes deﬁned through experience, and you need to seek out such experience when you are
a beginning teaching assistant. Asking to see old quizzes prepared by successful, experienced
instructors is a good practice, but avoid using questions from prior-year exams from your
teaching supervisor unless you do so with his/her permission.

Writing a Quiz
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A laboratory experiment or exercise normally is not complete until the student has submitted a report to the instructor. A variety of report styles may be used by diﬀerent departments.
These styles range from the complete, formal report in an ACS journal style to the simple
tabulation of data and results. Students also may be asked to address speciﬁc questions in
preparing their reports and to submit a spreadsheet with analysis of their data. The reasons for
adopting any one report style are many and include such considerations as obtaining concise,
structured reports for easier evaluation of the students’ work; aiding the students in the development of good communication skills; and prompting the students to consider some aspect

Indicate clearly to the students what you expect to see in the report.

Laboratory Reports

The ﬁrst and last laboratory periods of the term are not typical. At the beginning of the ﬁrst
session, welcome students to the laboratory. Many students, particularly those in introductory
courses, are nervous about laboratory work. Your interaction with them during the ﬁrst period
can be important in helping to shape their positive attitudes in the future. Identify yourself by
writing your name on the board, and provide any other personal information needed to communicate with you at that time, such as your oﬃce location, oﬃce phone, email address, and
the like. During the ﬁrst period, a drawer and its equipment may be assigned to each student.
This is the time to discuss such matters as arrangement of the laboratory, behavior during the
laboratory period, location of diﬀerent types of reagents and apparatus, care of equipment and
responsibility for returning things to their proper places, procedures for obtaining supplies,
location and use of ﬁre protection devices and other safety equipment such as shower and
eyewash stations, and procedures in event of accident or injury. A strong emphasis on safety
is appropriate when starting every laboratory course regardless of instructions that may have
been given in earlier courses.
It is diﬃcult to give general directions for the last period of the term. Procedures in diﬀerent institutions vary greatly. The period usually is spent cleaning up and returning equipment,
giving practical exams or ﬁnal quizzes, and, perhaps, distributing laboratory evaluation forms.
Familiarize yourself with the practice at your institution.
In the laboratory, as in discussion sections, it is necessary that procedures and instructional
techniques used by one group be reasonably similar to those used by others.

A strong emphasis on safety is appropriate when starting every
laboratory course regardless of instructions that may have been
given in earlier courses.

Throughout the term, problems encountered during an experiment should always be relayed to the professor or lab supervisor in charge as soon as possible. If a chemical does not appear to be yielding the anticipated results, you should check with the stockroom immediately.
In multisection classes where many students are involved, inadvertent errors in the preparation
of solutions are not so unusual as to be ruled out as causes for unexpected results.

Special Situations

Laboratory Classes
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7. Graphics. Use of charts, graphs, and diagrams of apparatus can be eﬀective in setting up

6. True–False Questions. Though it is easy to grade, T/F questions quite commonly suﬀer
from a lack of clarity and may penalize the best students. Use them sparingly and, even
then, encourage students to defend their choices by written supplements if they ﬁnd any
ambiguity in the question.

5. Matching Questions. These are often cumbersome because choices must be provided so
that the student cannot rely on guessing.

4. Fill-in-the-Blank Questions. Such tests often are diﬃcult to evaluate. A variety of correct or partially correct answers may be obtained. The grader must be ready to accept
reasonable alternatives.

3. Multiple-Choice Questions. Well-constructed multiple-choice items are easy to grade
and may be probing as well as instructive, but good multiple-choice questions are particularly diﬃcult to construct. In a poorly written question there may be two or more
correct responses. Sometimes none of the responses is correct. Or it may not be necessary to use chemical criteria when selecting a response. For example, if the question
calls for an answer that is plural, and all but one of the responses are singular, then an
exam-wise but chemically ignorant student might be able to select the correct response.
Sometimes the very-well-prepared student reads too much into a question and gets
into diﬃculty by not being able to provide supporting comments in justiﬁcation of a
particular response. In some institutions there may be collections of tested questions
in computer storage for easy access. In general, use these sparingly since they may also
be available in students “archives” on campus. You may wish also to ask students to
defend their choices with written explanations. For example, immediately following a
multiple-choice question, provide a small space for students to record why they believe
their choice was the correct response. The justiﬁcation could be worth an equal number
of points as the correct response.

When a calculator is used, the level of arithmetic diﬃculty included in a problem may
be greater than when calculators are forbidden. Some calculators have much greater capability than do others, however, and can invite opportunities for academic dishonesty.
Determine whether a calculator policy is in eﬀect in your department, and follow that
policy. [Such a policy should be reviewed frequently on the basis of the appearance of
new calculator technologies and their accessibility to your students.]

2. Numerical or Logical Problems. Solving problems is central to all science education.
Problems having a combination of numbers such that even faulty reasoning or guessing
can lead to the correct numerical answer should be avoided. As you grade a student’s
response to a problem, be sure that the chemical reasoning is correct. If the problems
involve lengthy arithmetic or if calculators are not permitted, you might require only
the “set up” essential to the solution. Require the students to present a method of solving for the unknown in a problem, however, and do not accept just a substitution of
quantities into a formula. Avoid multistep problems in which the result from one step
is used in subsequent steps; such problems can be diﬃcult to grade.

Writing A Quiz
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Do not underestimate the importance of keeping complete and accurate records. Be sure
to transfer quiz, laboratory, and homework grades from the papers to a grade book or computer spreadsheet promptly. Keep a backup copy, or make sure the instructor has an up-to-date
copy at all times.

Record Keeping

If possible, go over your quizzes with the class immediately after the papers are collected.
There is no time when your students are more likely to learn, especially from their own errors,
than immediately after a test. Substantial beneﬁt may be gained from giving each student a
carefully-prepared answer sheet immediately after completion of the quiz, especially when the
quiz cannot be discussed with the class until the next class period. For the same reason, return
all papers as promptly as possible with corrections indicated.
Experienced teachers commonly grade less rigidly than do novices. It is suggested that,
after grading a few papers on a particular quiz, you consult with an experienced teacher regarding your evaluations.
To reduce the incidence of cheating, impress upon the students the seriousness of the penalties for cheating at your school. Discuss the circumstances surrounding any speciﬁc instance
of academic dishonesty with your supervisor before taking any action. Policies concerning
what should be done about cheating are best established between you and your supervising
faculty before classes start.

Grade consistently, fairly, and with compassion.

Grade consistently, fairly, and with compassion. Your emphasis should be placed on giving credit for things that are correct rather than on penalties for mistakes. Read a variety of
representative answers to a question ﬁrst to establish your standards for grading; then grade
the answers to that question for all papers. It may help to gather the papers into groups with
similar answers in order to speed up the grading and to maintain a consistent allocation of
partial credit.

Grading Practices

A well-prepared question of any type will require thought in answering. The essay type
permits more self-expression and organization of material on the part of the student
and gives you greater opportunity for discriminating among students. However, essay
questions are diﬃcult to evaluate; diﬀerent instructors might assign diﬀerent grades to
the same answer. Also, poor phrasing by the student may obscure a valid response. The
other formats, if properly composed, require just as much thought in answering, while
testing the students more uniformly and with a wider sampling of subject matter. Preparing the objective quiz is much more diﬃcult than preparing the essay type. Probably
the balanced use of all types of items is the best practice. This allows class members to
use diﬀering talents in demonstrating comprehension of the material.

questions. Students may also be asked to complete charts, to sketch or label diagrams,
or to graph data.

Writing a Quiz
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Allow time for necessary cleanup operations. You expect to enter a clean laboratory, ready
for use by your class. The teaching assistant who follows you ought to be able to expect the
same. Near the end of the period, see that your students clean up their individual working
spaces and that balance pans, reagent shelves and other community working areas are clean.
Each session you may want to assign one or two students to clean the community areas.
Make any necessary announcements about future assignments. Before leaving the laboratory room, check again special equipment and supplies: gas, water, and air outlets, lighting,
balances, sinks, fume hoods, etc. Do not leave the laboratory while students from your section
or another section are present, unless another person is present to supervise.

The End of the Laboratory Period

that your time is limited. For example, in a three-hour laboratory session, allowing 30 minutes
at the beginning and end for organization, there will be only six minutes to spend with each
student in a class of 20. Circulate through the laboratory and ask questions concerning the experiments: ask students what they are doing and expect them to answer without reading from
the manual. (This doesn’t mean that you can never sit down during a laboratory session. When
all students are on-task and concentrating on their experiments there’s no need to interrupt
them.) If an apparatus has been set up, ask them to explain its function and perhaps the function of the diﬀerent parts. Ask to see their records of data. Insist that records be kept dated and
current. Other questions will suggest themselves with practice. While making the rounds, it
may be useful to discuss the reports of the previous period, to make suggestions, and to explain
your notations on their reports.
Watch for opportunities to help students develop good laboratory techniques and an understanding of safe practices. For example, you may ﬁnd it necessary to remind students to
keep corrosive chemicals away from balances or from a neighbor’s notebook and to do reactions that produce fumes under the hood.
If the student is required to hand in a report before leaving, the report should be brought
to you personally. These reports should be returned to the student at the next laboratory period
if possible. If time permits, you may wish to ask questions about their experiment or discuss
the quality of their work. Such procedures can help to discourage hurrying through the performance of the experiments in order to leave the laboratory early.
Students often criticize laboratory work, especially when it involves experiments for which
the results are known in advance. Encourage students to learn from their laboratory experiences by exhibiting genuine interest in their results. If you are eager to see the data your students have collected or the product of a synthesis, they are more apt to feel positive about their
hours in the laboratory.
The laboratory instructor, as well as the student, should be in the laboratory throughout
the period. Lounging about a stockroom or corridor is not acceptable practice. The laboratory
period is not a time to relax or to study for your own courses. Neither is it appropriate to grade
papers during the laboratory period. Inadequate supervision of a laboratory may contribute
to accidents for which you may be held personally liable and also may suggest to students and
supervisors that you are not concerned about your students’ performance.

Laboratory Classes

3. evaluate data critically and draw logical conclusions from them

4. Avoid wasting gas, water (both tap and distilled), chemicals, ﬁlter paper, and materials
of any kind.

8. develop the ability to plan tests or experiments to answer speciﬁc questions
9. develop independence, originality, and skill at critical evaluation

8. Use only the special equipment and balances assigned to you.

9. When leaving the laboratory, make certain that the gas and water are turned oﬀ and that
the lab benches are clean and neat.
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Eﬀective teaching in the laboratory requires almost continuous contact with the students.
Make a deﬁnite eﬀort to visit each student at least once during each laboratory period. When
speaking to a group of students be sure to talk loudly enough for all to hear you. Keep in mind

Watch for opportunities to help students develop good laboratory
techniques and an understanding of safe practices.
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Since 1983, chemical health and safety regulations have become so voluminous that it is

You have a moral, ethical, and legal obligation to provide a safe
working environment for your students.

You have a moral, ethical, and legal obligation to provide a safe working environment for
your students. Experiments must be carried out in such a manner as to reduce risks to an acceptable level. Though the hazard or potential for harm from an experiment in a senior laboratory may be somewhat greater than that for an introductory laboratory, the risk or probability
of harm should not be greater. The rigorous mental preparation of your students to be ready to
handle potentially hazardous situations with low risk of harm is every bit as important as their
ability to handle any of the other instructional details related to an experiment.

Safety Measures

10. work with fellow students in group-related experimentation

7. discover the application of concepts and facts taught in the lectures

7. Maintain an orderly arrangement of the apparatus and materials in and on your desk.

Always begin the laboratory session promptly. If a pre-laboratory discussion will be given,
indicate when you are going to start, and ask your students to gather around you so that they
can see and hear you. Make necessary announcements, and perform any required demonstrations. Call attention to speciﬁc directions for the assignment but keep the time for such talks
to a minimum. Then, encourage students to take up their own work quickly. Students should
work at assigned places. Try to make sure that each student actually performs the experiments
properly. Be available to oﬀer suggestions where needed.

6. develop interest, curiosity, and enthusiasm

6. If a spill occurs, follow the directions in the Chemical Spills section on the previous
page. Ask in advance for the procedures to be followed at your institution.

5. develop relatively close and informal student–staﬀ interaction

4. experience ﬁrst-hand the scientiﬁc method and discover how scientiﬁc inference is
founded upon quantitative, veriﬁable experimental facts

2. improve powers of observation and accurate reporting

3. Use only your own reagents and return reagent bottles promptly to their proper places.

5. Dispose of chemical wastes exactly according to the procedure established for the experiment.

1. develop dexterity and skill in the safe use of laboratory techniques and equipment

Laboratory work is designed primarily to give students experience with the behavior of
real materials, and to learn how to make careful observations and measurements and draw
conclusions from them. As a result, they learn how substances and apparatus behave and begin
to appreciate the diﬃculty of actually carrying out practical tests and observations. Additional
objectives for students may be to:

Laboratory Classes

Finally, the Federal Privacy Act of 1974, commonly referred to as FERPA, prohibits the
posting of grades in a manner that allows ready identiﬁcation of the student. Never post scores
in a public place by student names, campus I.D. numbers, Social Security numbers, or initials.
Check to learn the mechanism permitted locally for notifying students about their grades.

Laboratory Classes

2. Review all the safety procedures speciﬁc to the experiment of the period, e.g. handling
procedures for strong acids or bases.

1. Approved eye protection is required at all times.

The teaching assistant must wear, and insist that the students wear, approved eye protection at all times in the laboratory. It is strongly recommended that a lab coat be worn for its
“recognition value” as well as its protective value for your clothing. During each laboratory
period, there may be several safety and housekeeping instructions that students should follow.
Even though you may have enumerated all of these instructions at the beginning of the term,
it is advisable at the beginning of the laboratory period to repeat those that are needed during that particular period. The following instructions are typical of those you may choose to
provide for your students:

The Laboratory Period

Laboratory Classes
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It is absolutely essential that you receive some local training or suitable locally produced
written materials on a wide range of safety-related laboratory procedures. For example, who is
responsible for turning on the laboratory ventilation system? How is it turned on? To whom
do you report malfunctioning, broken, or expended safety equipment? Where do you meet
outside of the building after a ﬁre alarm? How do you deal with students who become ill or
injured in the laboratory? Do you know the location and use of the nearest telephone, ﬁre
extinguisher, eyewash utility, and safety shower?

Local Procedures

The assistant must insist in a friendly but very ﬁrm manner that
all of the students in the laboratory wear approved eye protection
at all times while in the laboratory. There is no choice in this!

quite impractical to give any useful summary, or even a complete list of references. All teaching
institutions now should have some kind of safety oﬃcer whose responsibility it is to provide
references and training suitable to the particular location. All professional chemists should
be aware that any supplier who ships chemicals and materials is required by law to provide
Materials Safety Data Sheets (MSDSs) to purchasers of their products. Databases of MSDSs
are available on CD-ROM and on the Internet, and many colleges and universities keep these
on hand and available for faculty and students to consult. As a professional in training, you
need to ﬁnd out how to ﬁnd these materials and use them. When you are using a new reagent
with which you are not familiar, look up the MSDS beforehand, and review it. Not only is it
important in order to be aware of hazards, but there is a lot of chemistry to be learned from
this source as well.
As a laboratory instructor, you must guard against the performance of unauthorized experiments and the removal of reagents from the laboratory by students for unauthorized use.
The teaching assistant plays the prime role in establishing a positive attitude among students toward laboratory safety. For example, since approved eye protection is required, the
assistant must be absolutely certain to wear such eye protection at all times. Furthermore, the
assistant must insist in a friendly but very ﬁrm manner that all of the students in the laboratory wear approved eye protection at all times while in the laboratory. There is no choice in
this! If eye protection is not properly worn by all students, you may be faced with a situation
that could lead to serious injury. Many institutions also require that students wear protective
clothing, such as a lab apron or coat, closed-toe shoes, or gloves. Be sure to check the policy
with your supervisor and abide by it yourself. You must set a good example of safety for your
students.
Students must be aware of the speciﬁc hazards and safety issues that relate to a particular
experiment. Include safety questions on your quizzes. As you walk around asking questions, be
sure to ask about safety. Even simple remarks such as, “Remember, that iron ring is going to be
very hot for a while after you stop heating with the burner,” can work wonders. All chemicals
are potentially hazardous if improperly used, and it is very important that a proper concern for
the reduction of risks be developed early by the student. Although all risks cannot be eliminated, risks must be reduced to a level appropriate to the training of the student.

Laboratory Classes
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Make it a habit to arrive 5–10 minutes before the scheduled starting time. You may be
responsible for adjusting the lighting, heating, and ventilation in the room. Check gas, water,
and air outlets, as well as the condition of the sinks, fume hoods, safety showers, eyewash
stations, balances and other instruments. Report any mechanical diﬃculties, such as leaking
faucets, burned-out light bulbs, or inoperative fume hoods, to the proper authority.
If it is necessary to use a special apparatus, such as a balance, spectrophotometer, or pH
meter, you should become familiar with its use and be prepared to oﬀer any special instruction
needed. You should have carried out previously any experiments that are new to you.
Check to see that the reagents and apparatus for assigned experiments are available and
that hazardous reagents that are not needed have been put away. Notes regarding the experiment may be written on the board, including any changes, omissions, or substitutions. Be prepared to answer questions concerning the assignment.

Before the Laboratory Class Starts

You should immediately deal with spilled chemicals. Small spills of non-hazardous materials can be cleaned by you or the students. The Material Safety Data Sheet (MSDS) may contain
special cleanup precautions. Many laboratories will have a spill cleanup kit, or other materials
available to neutralize a small spill of acid or base. Do not attempt a spill cleanup without
proper personal protective equipment. If the spill is large or the material is hazardous, call for
assistance. Mercury (Hg) spills require special equipment, and should always be reported to
your supervisor.

Chemical Spills

In general, the best rule to follow with regard to any medical treatment for students who
may become injured or ill is to get competent professional help as quickly as possible. The time
necessary for this can vary markedly for diﬀerent localities, diﬀerent schools, and even diﬀerent
classes. You should discuss with your supervisor at the start of the session the circumstances
that may require emergency treatment. Learn your professional (and legal) responsibilities in
the circumstances. Check carefully, in other words, how to contact authorities, and what to
do until a professional comes. Make a list of persons (and telephone numbers) from whom
help should be sought in emergencies. Include on-campus nurses, physicians, approved health
services, and emergency ambulances. Record these in advance in the materials you will bring
to class each period. You (and many of your students) may have cellular phones. You might
program the appropriate emergency numbers.
If you send an injured student for a medical check, be sure to have the student accompanied by someone familiar with the accident; even trivial injuries may sometimes result in
delayed shock and then require a helping hand for the victim.

Emergency First Aid

It is your responsibility as a laboratory instructor to know what wastes will be generated
and how students should dispose of them correctly.

Waste Disposal

Laboratory Classes

